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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a liquid 
compression or a refrigerant amount short. 
SOLUTION: Liquid lines 5 LA, 5 LB and gas lines 5GA, 
5GB are respectively connected to main liquid lines 4L 
and main gas line 4G to connect a master outdoor unit 
2A and a slave outdoor unit 2B in parallel. A gas stop 
valve V2 for fully closing when heating of the unit 2B is 
stopped is provided at the line 5GB of the unit 2B side. 
A liquid stop valve V1 for fully closing when cooling and 
heating are stopped at the unit 2B is provided at the line 
5LB of the unit 2B side. Liquid passages 53, 54 of the 
lines 5LA, 5LB, gas passages 57, 58 of the lines 5GA, 
5GB, main liquid passage 42 of the line 4L, main gas 
passage 44 of the line 4G, the valve V2, and the valve 
V1 are constituted at a piping unit 11. 



* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A freezer comprising: 
A compressor (21). 

A heat source side heat exchanger (24) by which one end was connected to a discharge side of 
a compressor (21), and the suction side switchable, and a liquid line (5LA, 5LB) was connected 
to the other end. 
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A parent heat source unit (2A) and a child heat source unit (2B) which have the heat source side 
expansion mechanism (25) formed in the above-mentioned liquid line (5LA, 5LB) and by which 
gas lines (5 GA, 5 GB) were connected to a discharge side of the above-mentioned compressor 
(21), and the suction side switchable. 

A main liquid line (4L) and a main gas line (4G) where each liquid line (5LA, 5LB) and each gas 
lines (5 GA, 5 GB) were connected so that this each heat source unit (2A, 2B) might be 
connected in parallel, Two or more sets (3A, 3B) of use units which have the use side heat 
exchanger (32) and were connected in parallel to the above-mentioned main liquid line (4L) and a 
main gas line (4G). Approach a terminal area of gas lines (5 GB) by the side of the above- 
mentioned child heat source unit (2B), and a main gas line (4G), and it is provided in these gas 
lines (5 GB), and at the time of a stop of cooling operation of the above-mentioned child heat 
source unit (2B) with an opening state, A gas opening-and-closing mechanism which becomes 
full close at the time of a stop of heating operation of the above-mentioned child heat source 
unit (2B) (V2). 

[Claim 2]A freezer which is provided with the following and characterized by gas lines (5 GB) of a 
child heat source unit (2B) which this stopped being communicating states at the time of a stop 
of cooling operation of the above-mentioned child heat source unit (2B). 
A compressor (21). 

A heat source side heat exchanger (24) by which one end was connected to a discharge side of 
a compressor (21), and the suction side switchable, and a liquid line (5LA, 5LB) was connected 
to the other end. 

A parent heat source unit (2A) and a child heat source unit (2B) which have the heat source side 
expansion mechanism (25) formed in the above-mentioned liquid line (5LA, 5LB) and by which 
gas lines (5 GA, 5 GB) were connected to a discharge side of the above-mentioned compressor 
(21), and the suction side switchable. 

A main liquid line (4L) and a main gas line (4G) where each liquid line (5LA, 5LB) and each gas 
lines (5 GA, 5 GB) were connected so that this each heat source unit (2A, 2B) might be 
connected in parallel, Two or more sets (3A, 3B) of use units which have the use side heat 
exchanger (32) and were connected in parallel to the above-mentioned main liquid line (4L) and a 
main gas line (4G). A liquid opening-and-closing mechanism which approaches a terminal area of 
a liquid line (5LB) by the side of the above-mentioned child heat source unit (2B), and a main 
liquid line (4L), is formed in this liquid line (5LB), and becomes full close at the time of a stop of 
the above-mentioned child heat source unit (2B) (V1). 

[Claim 3]A freezer comprising: 
A compressor (21). 

A heat source side heat exchanger (24) by which one end was connected to a discharge side of 
a compressor (21), and the suction side switchable, and a liquid line (5LA, 5LB) was connected 
to the other end. 

A parent heat source unit (2A) and a child heat source unit (2B) which have the heat source side 
expansion mechanism (25) formed in the above-mentioned liquid line (5LA, 5LB) and by which 
gas lines (5 GA, 5 GB) were connected to a discharge side of the above-mentioned compressor 
(21), and the suction side switchable. 

A main liquid line (4L) and a main gas line (4G) where each liquid line (5LA, 5LB) and each gas 
lines (5 GA, 5 GB) were connected so that this each heat source unit (2A, 2B) might be 
connected in parallel, Two or more sets (3A, 3B) of use units which have the use side heat 
exchanger (32) and were connected in parallel to the above-mentioned main liquid line (4L) and a 
main gas line (4G). Approach a terminal area of gas lines (5 GB) by the side of the above- 
mentioned child heat source unit (2B), and a main gas line (4G), and it is provided in these gas 
lines (5 GB), and at the time of a stop of cooling operation of the above-mentioned child heat 
source unit (2B) with an opening state, Approach a terminal area of a gas opening-and-closing 
mechanism (V2) which becomes full close at the time of a stop of heating operation of the 
above-mentioned child heat source unit (2B), a liquid line (5LB) by the side of the above- 
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mentioned child heat source unit (2B), and a main liquid line (4L), and it is provided in this liquid 
line (5LB), A liquid opening-and-closing mechanism which becomes full close at the time of a 
stop of the above-mentioned child heat source unit (2B) (V1). 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the freezer provided with two or more sets of 

heat source units. 

[0002] 

[Description of the Prior Art]Conventionally, there is a thing of the multi-mold by which two or 
more sets of indoor units were connected in parallel to one set of an outdoor unit by refrigerant 
piping in the conditioner as a freezer as indicated by JP,4-208370,A. This outdoor unit is 
provided with a compressor, a four way directional control valve, an outdoor heat exchanger, an 
outdoor electric expansion valve, and a receiver. 

On the other hand, the indoor unit is provided with an indoor electric expansion valve and indoor 
heat exchanger. 

[0003]And the refrigerant breathed out from the compressor is made to condense by an outdoor 
heat exchanger at the time of cooling operation, After decompressing by an indoor electric 
expansion valve, while making it circulate so that it may be made to evaporate in indoor heat 
exchanger and may return to a compressor, after making the refrigerant breathed out from the 
compressor condense by indoor heat exchanger and decompressing it by an outdoor electric 
expansion valve at the time of heating operation, it is made to circulate so that it may be made 
to evaporate in an outdoor heat exchanger and may return to a compressor. 
[0004]In the above-mentioned outdoor unit, the capacity of a compressor is controlled 
corresponding to the load of an indoor unit. 
[0005] 

[Problem(s) to be Solved by the Invention]Since it is only having provided one set of an outdoor 
unit conventionally and two or more outdoor units of the capacity of various sorts must be 
installed in the conditioner mentioned above corresponding to indoor load, i.e., the number of 
connection pedestals of an indoor unit, The number of pipe fitters increased and there was a 
problem that the man day of piping work increased. 

[0006]And although indoor load was small when indoor load and the capacity of an outdoor unit 
were not in agreement, there was a problem that the capacity of an outdoor unit became large. 
[0007]Then, it is possible to combine with a multi-mold two sets of two or more sets of the 
outdoor units in which capacity differs, and outdoor units. In that case, the refrigerant piping 
prolonged from the above-mentioned outdoor unit will be connected to two main pipings, and this 
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main piping will be extended to each interior-of-a-room side. However, when this piping 
connection was left to the freedom at the time of construction, the case where a piping angle of 
inclination required for oil return etc. is not kept certain, and the case where the part which 
requires a horizontal run inclined arose, and there was a problem that reliable air conditioning 
operation could not be performed. 

[0008]If unitization of the above-mentioned terminal area is carried out and it is constituted 
there in a piping unit, the piping distance from this piping unit to each outdoor unit may become 
long. If one set of an outdoor unit stops at the time of heating operation, for example in that 
case, a lot of gas refrigerants may condense within the refrigerant piping between outdoor units 
from a piping unit, and it is necessary to prevent the liquid compression of the compressor at 
the time of a reboot. 

[0009]As the stopped outdoor unit is not covered with a refrigerant and the fixed amount of 
refrigerant circulation is maintained, it is necessary to prevent the shortage of a refrigerant 
amount. 

[0010]An object [ it was made in view of this point, and enable it to construct refrigerant piping 
correctly, and ] of this invention is to prevent the shortage of a refrigerant amount by liquid 
compression or collect lump. 
[0011] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, as shown in 
drawing 1 , a means which an invention concerning claim 1 provided, First, a heat source side 
heat exchanger (24) by which one end was connected with a compressor (21) switchable at a 
discharge side of a compressor (21), and the suction side, and a liquid line (SLA, 5LB) was 
connected to the other end, It had the heat source side expansion mechanism (25) formed in the 
above-mentioned liquid line (SLA, 5LB), and has a parent heat source unit (2A) and a child heat 
source unit (2B) by which gas lines (5 GA, 5 GB) were connected to a discharge side of the 
above-mentioned compressor (21), and the suction side switchable. And it has a main liquid line 
(4L) and a main gas line (4G) where each liquid line (SLA, 5 LB) and each gas lines (5 GA, 5 GB) 
were connected so that this each heat source unit (2A, 2B) might be connected in parallel. It had 
the use side heat exchanger (32), and has two or more sets (3A, 3B) of use units connected in 
parallel to the above-mentioned main liquid line (4L) and a main gas line (4G). In addition, 
approach a terminal area of gas lines (5 GB) by the side of the above-mentioned child heat 
source unit (2B), and a main gas line (4G), and it is provided in these gas lines (5 GB), At the 
time of a stop of cooling operation of the above-mentioned child heat source unit (2B), it has a 
gas opening-and-closing mechanism (V2) which becomes full close at the time of a stop of 
heating operation of the above-mentioned child heat source unit (2B) with an opening state. 
[0012]First a means which an invention concerning claim 2 provided A compressor (21), A heat 
source side heat exchanger (24) by which one end was connected to a discharge side of a 
compressor (21), and the suction side switchable, and a liquid line (SLA, 5LB) was connected to 
the other end, It had the heat source side expansion mechanism (25) formed in the above- 
mentioned liquid line (5LA, 5LB), and has a parent heat source unit (2A) and a child heat source 
unit (2B) by which gas lines (5 GA, 5 GB) were connected to a discharge side of the above- 
mentioned compressor (21), and the suction side switchable. It has a main liquid line (4L) and a 
main gas line (4G) where each liquid line (5LA, 5LB) and each gas lines (5 GA, 5 GB) were 
connected so that this each heat source unit (2A, 2B) might be connected in parallel. Moreover, 
it had the use side heat exchanger (32), and has two or more sets (3A, 3B) of use units 
connected in parallel to the above-mentioned main liquid line (4L) and a main gas line (4G). In 
addition, a terminal area of a liquid line (5LB) by the side of the above-mentioned child heat 
source unit (2B) and a main liquid line (4L) was approached, and it was provided in this liquid line 
(5LB), and has a liquid opening-and-closing mechanism (V1) which becomes full close at the 
time of a stop of the above-mentioned child heat source unit (2B). And gas lines (5 GB) of a this 
stopped child heat source unit (2B) are communicating states at the time of a stop of cooling 
operation of the above-mentioned child heat source unit (2B). 

[0013]First a means which an invention concerning claim 3 provided A compressor (21), A heat 
source side heat exchanger (24) by which one end was connected to a discharge side of a 
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compressor (21), and the suction side switchable, and a liquid line (SLA, 5LB) was connected to 
the other end, It had the heat source side expansion mechanism (25) formed in the above- 
mentioned liquid line (SLA, 5LB), and has a parent heat source unit (2A) and a child heat source 
unit (2B) by which gas lines (5 GA, 5 GB) were connected to a discharge side of the above- 
mentioned compressor (21), and the suction side switchable. And it has a main liquid line (4L) 
and a main gas line (4G) where each liquid line (5LA, 5LB) and each gas lines (5 GA, 5 GB) were 
connected so that this each heat source unit (2A, 2B) might be connected in parallel. It had the 
use side heat exchanger (32), and has two or more sets (3A, 3B) of use units connected in 
parallel to the above-mentioned main liquid line (4L) and a main gas line (4G). In addition, 
approach a terminal area of gas lines (5 GB) by the side of the above-mentioned child heat 
source unit (2B), and a main gas line (4G), and it is provided in these gas lines (5 GB), At the 
time of a stop of cooling operation of the above-mentioned child heat source unit (2B), it has a 
gas opening-and-closing mechanism (V2) which becomes full close at the time of a stop of 
heating operation of the above-mentioned child heat source unit (2B) with an opening state. 
Moreover, a terminal area of a liquid line (5LB) by the side of the above-mentioned child heat 
source unit (2B) and a main liquid line (4L) was approached, and it was provided in this liquid line 
(5LB), and has a liquid opening-and-closing mechanism (V1) which becomes full close at the 
time of a stop of the above-mentioned child heat source unit (2B). 

[0014]That is, in this invention, first, at the time of cooling operation, a high pressure gas 
refrigerant breathed out from a compressor (21) of each heat source unit (2A, 2B) is condensed 
by a heat source side heat exchanger (24), and turns into liquid cooling intermediation, and this 
liquid cooling intermediation joins in a main liquid path (42). Then, after the above-mentioned 
liquid cooling intermediation is decompressed by the use side expansion mechanism etc., it 
evaporates in the use side heat exchanger (32), and turns into a low pressure gas refrigerant, 
and this gas refrigerant will be shunted toward each gas passageway (57, 58), will return to a 
compressor (21) of each heat source unit (2A, 2B), and will repeat this circulating movement. 
[001 5]A high pressure gas refrigerant breathed out from a compressor (21) of each heat source 
unit (2A, 2B) at the time of heating operation flows into a use unit (3A, 3B), after joining at a 
main gas passage (44). And this gas refrigerant is condensed by the use side heat exchanger 
(32), and turns into liquid cooling intermediation, and this liquid cooling intermediation is shunted 
toward a liquid path (53, 54) by the side of each heat source unit (2A, 2B) from a main liquid path 
(42). Then, after this liquid cooling intermediation is decompressed by the heat source side 
expansion mechanism (25), it will evaporate in a heat source side heat exchanger (24), will turn 
into a low pressure gas refrigerant, will return to a compressor (21) of each heat source unit (2A, 
2B), and will repeat this circulating movement. 

[0016]Close a gas opening-and-closing mechanism (V2) at the time of a heating operation stop 
of a child heat source unit (2B), and it is made for a child heat source unit (2B) under this stop 
not to be covered with liquid cooling intermediation, and shortage of a refrigerant amount 
between a parent heat source unit (2A) and a use unit (3A, 3B) is prevented. 
[0017]In an invention concerning claims 2 and 3, a liquid opening-and-closing mechanism (V1) is 
closed at the time of cooling operation of a child heat source unit (2B), and a heating operation 
stop, and a collect lump of liquid cooling intermediation in a receiver etc. is prevented. 
[0018] 

[Effect of the InventionjTherefore, since the gas opening-and-closing mechanism (V2) was 
formed in the gas lines (5 GB) of the child heat source unit (2B) according to this invention, 
Close a gas opening-and-closing mechanism (V2) at the time of a heating operation stop of a 
child heat source unit (2B), and it is made for the child heat source unit (2B) under stop not to 
be covered with liquid cooling intermediation, and shortage of the refrigerant amount between a 
parent heat source unit (2A) and a use unit (3A, 3B) can be prevented. 

[0019]Since the liquid opening-and-closing mechanism (V1) was formed in the liquid line (5LB) of 
the child heat source unit (2B) according to the invention concerning claims 2 and 3, A liquid 
opening-and-closing mechanism (V1) can be closed at the time of the stop of the cooling 
operation of a child heat source unit (2B), and heating operation, and a collect lump of the liquid 
cooling intermediation in a receiver etc. can be prevented. That is, since it is high voltage and a 
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receiver etc. may be covered with liquid cooling intermediation rather than outdoor-air- 
temperature equivalent saturation pressure, the liquid cooling intermediation pressure at the time 
of operation can prevent this collect lump. 

[0020]If the piping connection of the above-mentioned heat source unit (2A, 2B) and a use unit 
(3A, 3B) is constituted in a piping unit (1 1), can keep certain a piping angle of inclination required 
for oil return etc., and. It is ** to perform reliable air conditioning operation, since the part which 
requires a horizontal run can be kept certain to a horizontal state. Since the piping number at 
the time of installing two or more sets (2A, 2B) of heat source units can be lessened, the man 
day of piping work can be decreased and simplification of construction can be attained. 
[0021]The heat source unit (2A, 2B) in which capacity differs especially can be produced, and it 
can respond to the load of various sorts with few kinds of heat source unit (2A, 2B) from two or 
more sets (2A, 2B) of these heat source units being combinable. 
[0022] 

[Embodiment of the Invention]Hereafter, the embodiment of this invention is described in detail 
based on a drawing. 

[0023]As shown in drawing 1 , (1) is a conditioner as a freezer, and two sets (3A, 3B) of two sets 
(2A, 2B) of outdoor units and indoor units are connected to parallel to a main liquid line (4L) and 
a main gas line (4G), respectively, and it is constituted. 

[0024]This outdoor unit (2A, 2B) is provided with a compressor (21), and the outdoor heat 
exchanger (24) which is a heat source side heat exchanger to which close arrangement of the 
outdoor fan (23) was carried out and the outdoor electric expansion valve (25) which is the heat 
source side expansion mechanism, and constitutes the heat source unit. [ a four way directional 
control valve (22), and ] Refrigerant piping (26) is connected to one end by the side of the gas in 
this outdoor heat exchanger (24), and the liquid line (5LA, 5LB) is connected to the other end by 
the side of liquid, respectively. 

[0025]The refrigerant piping (26) by the side of this gas is connected to the discharge side of a 
compressor (21), and the suction side by the above-mentioned four way directional control valve 
(22) switchable. The receiver (27) which stores the above-mentioned outdoor electric expansion 
valve (25) and liquid cooling intermediation from an outdoor heat exchanger (24) is formed in 
order, and the above-mentioned liquid line (5LA, 5LB) is connected to the main liquid line (4L). 
[0026]Gas lines (5 GA, 5 GB) are connected to the above-mentioned compressor (21) via 
refrigerant piping (26). It is connected to a discharge side by the four way directional control 
valve (22) switchable the this compressor's (21)'s suction side, and these gas lines (5 GA, 5 GB) 
are connected to the main gas line (4G). The accumulator (28) is formed in the refrigerant piping 
(26) between four way directional control valves (22) the above-mentioned compressor's (21)'s 
suction side. 

[0027]The indoor heat exchanger (32) whose above-mentioned indoor unit (3A, 3B) is the use 
side heat exchanger to which close arrangement of the indoor fan (31) was carried out, Have an 
indoor electric expansion valve (33) which is the use side expansion mechanism, constitute a use 
unit, and this indoor heat exchanger (32), It is connected to a main liquid line (4L) and a main gas 
line (4G) via indoor liquid piping (34) and indoor gas piping (35), and the above-mentioned indoor 
electric expansion valve (33) is provided in this indoor liquid piping (34). 

[0028]On the other hand, multiple connection of one set (2B) of one set (2A) of a parent outdoor 
unit and the ovary cell outer unit is carried out the two above-mentioned sets (2A, 2B) of 
outdoor units. The capacity of each of this outdoor unit (2A, 2B) is set up corresponding to 
indoor load, i.e., the number of connection pedestals of the above-mentioned indoor unit (3A, 
3B), and the compressor (21) of a parent outdoor unit (2A), It is constituted by inverter control 
and the compressor (21) of the ovary cell outer unit (2B) is constituted by the unloading control 
which can be switched to capacity, 50% capacity, and 0% capacity 100%. 

[0029]Various kinds of sensors are formed in the above-mentioned parent outdoor unit (2A) and 
each indoor unit (3A, 3B). In this parent outdoor unit (2A), the regurgitation gas temperature 
sensor (Th1) to detect the discharged gas refrigerant temperature of a compressor (21) to the 
discharge-side refrigerant piping (26) of a compressor (21). The suction gas temperature sensor 
(Th2) to detect the suction gas refrigerant temperature of a compressor (21) to the suction side 
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refrigerant piping (26) of a compressor (21). The outside air temperature sensor (Th4) with which 
the outdoor solution temperature sensor (Th3) which detects the liquid cooling intermediation 
temperature by the side of an outdoor heat exchanger (24) detects outdoor air temperature to a 
liquid line (SLA) is formed near the outdoor heat exchanger (24), respectively. The low pressure 
sensor (LPS) by which the high pressure sensor (HPS) which detects the suction refrigerant 
pressure of a compressor (21) detects the suction refrigerant pressure of a compressor (21) to 
the discharge-side refrigerant piping (26) of a compressor (21) is formed in the suction side 
refrigerant piping (26) of the compressor (21), respectively. 

[0030]To each above-mentioned indoor unit (3A, 3B). The indoor solution temperature sensor 
(Th5) to detect the liquid cooling intermediation temperature by the side of indoor heat 
exchanger (32) for indoor liquid piping (34). The room temperature sensor (Th7) with which the 
indoor gas temperature sensor (Th6) which detects the gas refrigerant temperature by the side 
of indoor heat exchanger (32) detects indoor air temperature to indoor gas piping (35) is formed 
near the indoor fan (31), respectively. 

[0031]And the detecting signal of each above-mentioned sensor (Th1-Th7, HPS, LPS) is 
inputted into the controller (6). This controller (6) is controlling the opening of each electric 
expansion valve (25, 33), the capacity of a compressor (21), etc. based on the detecting signal of 
each sensor (Th1-Th7, HPS, LPS). 

[0032]On the other hand, the piping unit (1 1) is provided in the above-mentioned conditioner (1). 
This piping unit (1 1) has connected the liquid line (5LA, 5LB) and the gas lines (5 GA, 5 GB), 
main liquid line (4L), and main gas line (4G) by the side of each outdoor unit (2A, 2B). 
[0033]ConcreteIy the above-mentioned liquid line (5LA, 5LB), Comprise a liquid tube (51, 52) 
prolonged outside and a liquid path (53, 54) which follows the outer edge of this liquid tube (51, 
52) from each outdoor unit (2A, 2B), and this liquid tube (51, 52), An inner end is connected to 
the above-mentioned outdoor heat exchanger (24), and the above-mentioned outdoor electric 
expansion valve (25) and the receiver (27) are formed. 

[0034]The gas pipe (55, 56) in which the above-mentioned gas lines (5 GA, 5 GB) are prolonged 
outside from an outdoor unit (2A, 2B), It comprises a gas passageway (57, 58) which follows the 
outer edge of this gas pipe (55, 56), and this gas pipe (55, 56) is connected to the above- 
mentioned compressor (21) via the four way directional control valve (22). 

[0035]The main liquid tube (41) in which the above-mentioned main liquid line (4L) extends in the 
above-mentioned indoor unit (A [ 3 ], 3B) side, It comprises a main liquid path (42) where the 
liquid path (53, 54) by the side of each above-mentioned outdoor unit (2A, 2B) continues 
succeeding one end of this main liquid tube (41), and indoor liquid piping (34) of the above- 
mentioned indoor unit (3A, 3B) is connected to the other end of this main liquid tube (41). 
[0036]The main gas pipe (43) with which the above-mentioned main gas line (4G) extends in the 
above-mentioned indoor unit (A [ 3 ], 3B) side, It comprises a main gas passage (44) where the 
gas passageway (57, 58) by the side of each above-mentioned outdoor unit (2A, 2B) continues 
succeeding one end of this main gas pipe (43), and the indoor gas piping (35) of the indoor unit 
(3A, 3B) is connected to the other end of this main gas pipe (43). 

[0037]The liquid path (53, 54) of the liquid line [ piping unit / above-mentioned / (11)] (5LA, 
5LB) by the side of each outdoor unit (2A, 2B), and the gas passageway (57, 58) of gas lines (5 
GA, 5 GB), Unitization of the main liquid path (42) of a main liquid line (4L) and the main gas 
passage (44) of a main gas line (4G) is formed and carried out to one. 

[0038]Unitization of a liquid stop valve (V1) and the gas stop valve (V2) is carried out to the 
above-mentioned piping unit (11) as a feature of this invention at one. This gas stop valve (V2) 
constitutes the gas opening-and-closing mechanism which is formed in the gas passageway (58) 
in the gas lines (5 GB) by the side of the above-mentioned ovary cell outer unit (2B), and opens 
and closes this gas passageway (58). This gas stop valve (V2) approaches the terminal area of 
the gas passageway (58) by the side of the above-mentioned ovary cell outer unit (2B), and the 
main gas passage (44) of a main gas line (4G), and is arranged, It is constituted so that it may be 
based on the control signal of the above-mentioned controller (6) and may become full close at 
the time of a stop of the ovary cell outer unit at the time of heating operation (2B). 
[0039]The above-mentioned liquid stop valve (V1) constitutes the liquid opening-and-closing 
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mechanism which is formed in the liquid path (54) in the liquid line (5LB) by the side of an ovary 
cell outer unit (2B), and opens and closes this liquid path (54). This liquid stop valve (V1) 
approaches the terminal area of the liquid path (54) by the side of the above-mentioned ovary 
cell outer unit (2B) f and the main liquid path (42) of a main liquid line (4L), and is arranged, It is 
constituted so that it may be based on the control signal of the above-mentioned controller (6) 
and may become full close at the time of a stop of the ovary cell outer unit at the time of air 
conditioning and heating operation (2B). 

[0040]The bypass line (29) which bypasses the discharge side of a compressor (21) and the 
suction side is provided in the above-mentioned ovary cell outer unit (2B). The bypass stop 
valve (V3) which is a bypass opening-and-closing mechanism which opens and closes a bypass 
line (29) is provided in this bypass line (29). For the above-mentioned controller (6), a bypass 
stop valve (V3), and an outdoor electric expansion valve (25) and a liquid stop valve (V1) 
immediately after the stop of the heating operation of an ovary cell outer unit (2B) And 
predetermined time, For example, the refrigerant discharge means (61) which uses an opening 
state for 1 to 2 minutes, and makes the liquid cooling intermediation in an ovary cell outer unit 
(2B) emit to the parent outdoor unit (2A) side is established. 

[0041 ]The refrigerant amount detection means (62) and the refrigerant collection means (63) 
have provided in the above-mentioned controller (6). In [ are this refrigerant amount detection 
means (62) at the heating operation time, and ] the time of a stop of an ovary cell outer unit 
(2B), The outdoor electric expansion valve (25) of a parent outdoor unit (2A) is an opened state, 
and if the refrigerant degree of superheat of the outdoor heat exchanger (24) based on the 
detecting signal of an outdoor solution temperature sensor (Th3) and a suction gas temperature 
sensor (Th2) becomes more than prescribed temperature, it is constituted so that the shortage 
of a refrigerant amount may be detected. 

[0042]The above-mentioned refrigerant collection means (63) will carry out the predetermined 
time opening of the liquid stop valve (V1) at the time of a stop of the ovary cell outer unit at the 
time of heating operation (2B), if a refrigerant amount detection means (62) detects the shortage 
of a refrigerant amount, and. It is constituted so that may extract the above-mentioned indoor 
electric expansion valve (33) predetermined time, liquid cooling intermediation may be reduced to 
outdoor-air-temperature equivalent saturation pressure, liquid cooling intermediation of the 
ovary cell outer unit (2B) under stop may be evaporated and it may collect. This refrigerant 
collection means (63) is constituted so that the predetermined time opening of this outdoor 
electric expansion valve (25) may be carried out in the state where the outdoor electric 
expansion valve (25) in the ovary cell outer unit (2B) under stop has not carried out an opening. 
[0043]Next, the control action in the above-mentioned conditioner (1) is explained. 
[0044] First, the high pressure gas refrigerant which the four way directional control valve (22) 
breathed out on the dashed line of drawing 1 f rom the compressor (21) of an OFF change and 
both outdoor units (2A, 2B) at the time of cooling operation, It condenses by an outdoor heat 
exchanger (24), and becomes liquid cooling intermediation, and this liquid cooling intermediation 
joins in the main liquid path (42) of a piping unit (11). Then, after being decompressed by an 
indoor electric expansion valve (33), evaporate in indoor heat exchanger (32), and the above- 
mentioned liquid cooling intermediation turns into a low pressure gas refrigerant, and this gas 
refrigerant, It will shunt toward each gas passageway (57, 58) with a piping unit (1 1), and will 
return to the compressor (21) of each outdoor unit (2A, 2B), and this circulating movement will 
be repeated. 

[0045]On the other hand at the time of heating operation, the high pressure gas refrigerant 
which the above-mentioned four way directional control valve (22) breathed out as the solid line 
of drawing 1 from the compressor (21) of an OFF change and both outdoor units (2A, 2B), It 
flows into an indoor unit (3A, 3B), after flowing into a piping unit (1 1) and joining at the main gas 
passage (44) of this piping unit (1 1). And this gas refrigerant is condensed by indoor heat 
exchanger (32), and turns into liquid cooling intermediation, and this liquid cooling intermediation 
is shunted toward the liquid path (53, 54) by the side of each outdoor unit (2A, 2B) from the main 
liquid path (42) of a piping unit (11). Then, after this liquid cooling intermediation is 
decompressed by an outdoor electric expansion valve (25), it will evaporate in an outdoor heat 
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exchanger (24), will turn into a low pressure gas refrigerant, will return to the compressor (21) of 
each outdoor unit (2A, 2B), and will repeat this circulating movement. 

[0046]At the time of the above-mentioned cooling operation and heating operation, a controller 
(6) controls the opening of each indoor electric expansion valve (33) and each outdoor electric 
expansion valve (25), and the capacity of the compressor (21) in each outdoor unit (2A, 2B) is 
controlled corresponding to indoor load. Concretely, the above-mentioned controller (6) controls 
the compressor (21) of an ovary cell outer unit (2B) in capacity and 50% capacity 100%, and it is 
carrying out capacity control of the compressor (21) of a parent outdoor unit (2A) almost linearly 
by inverter control corresponding to load. And when the load of the above-mentioned indoor unit 
(3A, 3B) falls and it can respond by the capacity of a parent outdoor unit (2A), operation of an 
ovary cell outer unit (2B) will be suspended. 

[0047]The above-mentioned controller (6) closes a liquid stop valve (V1) at the time of the air 
conditioning shutdown of an ovary cell outer unit (2B), and prevents a collect lump of the liquid 
cooling intermediation in a receiver (27) etc. That is, since it is high voltage and a receiver (27) 
may be covered with liquid cooling intermediation rather than outdoor-air-temperature 
equivalent saturation pressure, the liquid cooling intermediation pressure at the time of operation 
prevents this collect lump. 

[0048]The above-mentioned controller (6) closes a gas stop valve (V2) at the time of a heating 
operation stop of an ovary cell outer unit (2B), and make it the ovary cell outer unit (2B) under 
this stop not covered with liquid cooling intermediation, and. Shortage of the refrigerant amount 
between parent outdoor units (2A) (2A, 2B) is prevented. 

[0049]Immediately after a heating operation stop of this ovary cell outer unit (2B), a refrigerant 
discharge means (61) makes a bypass stop valve (V3), and the outdoor electric expansion valve 
(25) and liquid stop valve (V1) of an ovary cell outer unit (2B) a predetermined time opening 
state, for example, makes it 1 - the opening state between 2 minutes. As a result, the high 
pressure gas refrigerant was poured to the liquid line (5LB) of the ovary cell outer unit (2B), the 
liquid cooling intermediation in the ovary cell outer unit (2B) under this stop was emitted to the 
main liquid line (4L) etc., and the shortage of a refrigerant amount is prevented. Then, a liquid 
stop valve (V1) is closed like the time of cooling operation. 

[0050]During a heating operation stop of the above-mentioned ovary cell outer unit (2B), a 
refrigerant amount detection means (62), If are detecting, it is got blocked, and the outdoor 
electric expansion valve (25) of a parent outdoor unit (2A) is an opened state and the refrigerant 
degree of superheat of the outdoor heat exchanger (24) based on the detecting signal of an 
outdoor solution temperature sensor (Th3) and a suction gas temperature sensor (Th2) becomes 
more than prescribed temperature, whether a refrigerant amount is insufficient, The shortage of 
a refrigerant amount is detected. 

[0051] And when this refrigerant amount detection means (62) detects the shortage of a 
refrigerant amount, a refrigerant collection means (63), The predetermined time opening of the 
liquid stop valve (V1) is carried out, and the above-mentioned indoor electric expansion valve 
(33) is extracted predetermined time, liquid cooling intermediation is reduced to outdoor-air- 
temperature equivalent saturation pressure, liquid cooling intermediation of the ovary cell outer 
unit (2B) under stop is evaporated, and refrigerants are collected to a parent outdoor unit (2A). 
The above-mentioned refrigerant collection means (63) will carry out the predetermined time 
opening of this outdoor electric expansion valve (25) in the state where the outdoor electric 
expansion valve (25) in the ovary cell outer unit (2B) under stop has not carried out an opening, 
in that case. 

[0052]Therefore, since the piping connection of each above-mentioned outdoor unit (2A, 2B) and 
each indoor unit (3A, 3B) was constituted in the piping unit (11) according to this embodiment, A 
piping angle of inclination required for oil return etc. can be kept certain, and the part which 
requires a horizontal run can be kept certain to a horizontal state. As a result, it is ** to be able 
to ensure oil return, and to be able to prevent the flash plate of liquid cooling intermediation and 
to perform reliable air conditioning operation. Since the piping number at the time of installing 
two sets (2A, 2B) of outdoor units can be lessened, the man day of piping work can be 
decreased and simplification of construction can be attained. 
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[0053]The outdoor unit (2A, 2B) in which capacity differs especially can be produced, and it can 
respond with few kinds of outdoor unit (2A, 2B) to two or more sets (3A, 3B) of indoor units from 
two sets (2A, 2B) of outdoor units being combinable. 

[0054]Since the gas stop valve (V2) was provided in the gas lines (5 GB) by the side of the 
above-mentioned ovary cell outer unit (2B), Close a gas stop valve (V2) at the time of a heating 
operation stop of an ovary cell outer unit (2B), and it is made for the ovary cell outer unit (2B) 
under stop not to be covered with liquid cooling intermediation, and shortage of the refrigerant 
amount between a parent outdoor unit (2A) and an indoor unit (3A, 3B) can be prevented. 
[0055]Since the liquid stop valve (V1) was provided in the liquid line (5LB) by the side of the 
above-mentioned ovary cell outer unit (2B), the above-mentioned liquid stop valve (V1) can be 
closed at the time of the stop of the cooling operation of this ovary cell outer unit (2B), and 
heating operation, and a collect lump of the liquid cooling intermediation in a receiver (27) etc. 
can be prevented. 

[0056]In [ since the above-mentioned refrigerant discharge means (61) was established ] 
immediately after a heating operation stop of the above-mentioned ovary cell outer unit (2B), 
Since a high pressure gas refrigerant can be poured to the liquid line (5LB) by the side of this 
ovary cell outer unit (2B) and the liquid cooling intermediation in the ovary cell outer unit (2B) 
under this stop can be emitted to a main liquid line (4L) etc., the shortage of a refrigerant 
amount can be prevented certainly. 

[0057]If the above-mentioned refrigerant amount detection means (62) and a refrigerant 
collection means (63) are formed and the shortage of a refrigerant amount is detected to eye 
The shortage of a refrigerant amount can always be certainly prevented from extracting 
the above-mentioned indoor electric expansion valve (33), reducing liquid cooling intermediation 
to outdoor-air-temperature equivalent saturation pressure, evaporating liquid cooling 
intermediation of the ovary cell outer unit (2B) under stop, and collecting refrigerants to a parent 
outdoor unit (2A). 

[0058] Drawing 2 shows the modification of the above-mentioned embodiment, and one receiver 
(12) is formed in a piping unit (11). This receiver (12) is stationed in the terminal area of the 
liquid path (53, 54) by the side of each outdoor unit (2A, 2B), and a main liquid path (42), While 
storing liquid cooling intermediation, the liquid cooling intermediation from each outdoor unit (2A, 
2B) will be made to join a main liquid line (4L) at the time of cooling operation, and the liquid 
cooling intermediation from a main liquid line (4L) will be distributed to each outdoor unit (A [ 2 ], 
2B) side at the time of heating operation. Since the receiver (27) in drawing 1 is omitted by each 
outdoor unit (2A, 2B) in that case and an outdoor electric expansion valve (25) is made into full 
close, the liquid stop valve (V1) is omitted. 

[0059]Therefore, since the receiver of each heat source unit (2A, 2B) is omissible by forming one 
receiver (12) according to this embodiment, part mark are reducible. Since the diversion of river 
of liquid cooling intermediation and unification can be ensured, the fall of the pressure loss in 
piping, etc. can be aimed at. 

[0060]The 1st channel (13a) that drawing 3 is a valve circuit (13) which shows the modification 
of the above-mentioned gas stop valve (V2), and has a check valve (V4) which can circulate on a 
main gas line (4G) from an ovary cell outer unit (2B), It comprises the 2nd channel (13b) that has 
a stop valve (V5) which carries out an opening at the time of cooling operation. 
[0061] Drawing 4 is an external equalization type reversible valve (7) which shows the 
modification of the above-mentioned gas stop valve (V2). The pilot circuit (14) is connected to 
this external equalization type reversible valve (7). The high-tension circuit (14a) to which this 
pilot circuit (14) is provided with a check valve (V6, V7), and it is connected to a main gas line 
(4G) and a main liquid line (4L), and a high pressure refrigerant is led, It comprises a low-tension 
circuit (14b) which is provided with a check valve (V8, V9), and is connected to a main gas line 
(4G) and a main liquid line (4L), and holds a low pressure state. 

[0062]As shown in drawing 5 and drawing 6 , from a valve body (71) and a pilot valve (72), the 
above-mentioned external equalization type reversible valve (7) becomes, and this valve body 
(71), A spool (74) is provided in a case (73), enabling free reciprocation, and the method of both 
sides of this spool (74) is constituted by the pressure chamber (75a, 75b). The gas passageway 
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(58) by the side of an ovary cell outer unit (2B) is connected, and a pressure chamber (a [ 75 ], 
75b) free passage is carried out [ above-mentioned ], and two pilot pipes (76a, 76b) are 
connected to the above-mentioned valve body (71). and movement of the above-mentioned 
spool (74) — a gas passageway (57, 58) — a communicating state (refer to drawing 5 ) and eyelid 
completely closure (refer to drawing 6 ) — ****** — it is like. 

[0063]On the other hand, a plunger (78) is formed in a case (77), enabling free reciprocation, and 
the above-mentioned pilot valve (72). It comes to connect two pilot pipes (76a, 76b), a high- 
tension circuit (14a), and a low-tension circuit (14b), and a plunger (78) moves with the control 
signal of the above-mentioned controller (6), high voltage or low pressure is led to each above- 
mentioned pressure chamber (75a, 75b), and the above-mentioned spool (74) is moved. The 
above-mentioned gas passageway (58) will be opened for free passage or intercepted by 
movement of this plunger (78). 

[0064]A refrigerant recovery line (8) is provided in the conditioner (1) which drawing 7 shows 
other embodiments and is shown in drawing 1 . 

[0065]Continue, and this refrigerant recovery line (8) is constituted by the outer edge of the 
refrigerant recovery pipe (81) prolonged outside a parent outdoor unit (2A), and a refrigerant 
collection passage (82) the inner end of this refrigerant recovery pipe (81), It is connected to the 
refrigerant piping (26) between the outdoor heat exchanger and four way directional control valve 
(22) in the above-mentioned parent outdoor unit (2A). The check valve (V10) in which an outer 
edge is connected to the gas passageway (58) by the side of an ovary cell outer unit (2B), and a 
capillary (83) is provided, and the above-mentioned refrigerant collection passage (82) permits 
circulation of a refrigerant toward a parent outdoor unit (2A) from a gas passageway (58) is 
provided. And among the above-mentioned refrigerant recovery lines (8), a refrigerant collection 
passage (82), and a capillary (83) and a check valve (V10) are included in one by the above- 
mentioned piping unit (1 1), and unitization is carried out to it. 

[0066]Therefore, in [ since the above-mentioned refrigerant recovery line (8) was provided 
separately ] the time of heating operation, When the above-mentioned ovary cell outer unit (2B) 
stops, the gas passageway (58) of an ovary cell outer unit (2B) will be open for free passage to 
the low-tension side of a parent outdoor unit (2A), and a collect lump of the liquid cooling 
intermediation in an ovary cell outer unit (2B) is prevented. Since a refrigerant discharge means 
(61) and a refrigerant collection means (63) are omissible like the embodiment shown in drawing 
IJn that case, composition can be made simple. Other composition, operation, and effects are 
the same as that of the embodiment shown in drawing 1 . 

[0067] Drawing 8 shows the modification of the embodiment of above-mentioned drawing 7 , and 
one receiver (12) is formed in a piping unit (1 1). This receiver (12) is stationed in the terminal 
area of the liquid path (53, 54) by the side of each outdoor unit (2A, 2B), and a main liquid path 
(42), While storing liquid cooling intermediation, the liquid cooling intermediation from each 
outdoor unit (2A, 2B) will be made to join a main liquid line (4L) at the time of cooling operation, 
and the liquid cooling intermediation from a main liquid line (4L) will be distributed to each 
outdoor unit (A [ 2 ], 2B) side at the time of heating operation. Since the receiver (27) in drawing 
7Js omitted by each outdoor unit (2A, 2B) in that case and an outdoor electric expansion valve 
(25) is made into full close, the liquid stop valve (V1) is omitted. 

[0068]In the conditioner (1) which drawing 9 shows other embodiments and is shown in drawing 
1, a branch line (5a) and a constant-pressure circuit (9) are provided. Continue, and this branch 
line (5a) is constituted by the outer edge of the branch pipe (5b) prolonged outside a parent 
outdoor unit (2A), and a branch passage (5b) the inner end of this branch pipe (5b), It is 
connected to the refrigerant piping (26) between the outdoor heat exchanger (24) and four way 
directional control valve (22) in the above-mentioned parent outdoor unit (2A). The outer edge of 
the above-mentioned branch passage (5b) is connected to the constant-pressure circuit (9). 
[0069]On the other hand, the above-mentioned constant-pressure circuit (9) is always provided 
with the low pressure passage (92) a high pressure passage (91) and always, and a high pressure 
passage (91) and always always [ this ] the end of a low pressure passage (92), It is connected 
to the above-mentioned branch passage (5b) via a check valve (V1 1, V12), and the other end is 
connected to the main gas passage (44) of the above-mentioned main gas line (4G) via the four 
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way directional control valve (V13). The check valve (V1 1) of a high pressure passage (91) 
always [ this ] permits the refrigerant circulation to a high pressure passage (91) from a branch 
passage (5b), and the check valve (V12) of the low pressure passage (92) is always [ above- 
mentioned ] constituted always so that the refrigerant circulation from a low pressure passage 
(92) to a branch passage (5b) may always [ this ] be permitted, the above-mentioned four way 
directional control valve (V13) — the time of cooling operation — a dashed line — it is 
constituted so that a change rate and a low pressure gas refrigerant may be led to a solid line at 
the time of heating operation and a change rate and a high pressure gas refrigerant may always 
be led to a low pressure passage (92) in a high pressure passage (91). 

[0070]It is connected via the check valve (V14, V15) in which a main gas passage (44) and the 
gas passageway (58) by the side of an ovary cell outer unit (2B) always permit refrigerant 
circulation toward a high pressure passage (91), and a high pressure passage (91) is always 
always [ above-mentioned ] held at a high pressure state, It is connected via the check valve 
(V16, V17) in which a main gas passage (44) and the gas passageway (58) by the side of an ovary 
cell outer unit (2B) permit refrigerant circulation toward this main gas passage (44) and a gas 
passageway (58), and the low pressure passage (92) is always always [ above-mentioned ] held 
at the low pressure state. 

[0071]On the other hand, between the low pressure passage (92) and the gas passageway (58) 
by the side of an ovary cell outer unit (2B), the refrigerant collection passage (8a) is always 
[ above-mentioned ] connected. A capillary (84) and a stop valve (V18) are provided, and this 
refrigerant collection passage (8a) is constituted so that the opening of this stop valve (V18) 
may be carried out at the time of a stop of an ovary cell outer unit (2B) at the time of heating 
operation. 

[0072]And the above-mentioned constant-pressure circuit (9), a branch passage (5b), a 
refrigerant collection passage (8a), and a capillary (84) and a stop valve (V18) are included in one 
by the above-mentioned piping unit (11), and unitization is carried out to it. 

[0073]In this embodiment, direct continuation of the gas passageway (57) by the side of a parent 
outdoor unit (2A) is carried out to a main gas passage (44), and the gas stop valve (V2) shown in 
drawing 1 is omitted. 

[0074]Therefore y since the above-mentioned constant-pressure circuit (9) and the refrigerant 
collection passage (8a) were provided, When an ovary cell outer unit (2B) stops at the time of 
heating operation, the gas passageway (58) of an ovary cell outer unit (2B) will a refrigerant 
collection passage (8a) and always be open for free passage to the low-tension side of a parent 
outdoor unit (2A) via a low pressure passage (92), A collect lump of the liquid cooling 
intermediation in an ovary cell outer unit (2B) is prevented. In that case, it can constitute from 
the ability also of the gas stop valve (V2) in drawing 7 f or a refrigerant discharge means (61) and 
a refrigerant collection means (63) to be omitted, and to be omitted simply more like the 
embodiment shown in drawing 1 . Other composition, operation, and effects are the same as that 
of the embodiment shown in drawing 1 . 

[0075]In this embodiment, since a stop valve (V18) is closed when the ovary cell outer unit (2B) 
is performing heating operation, heating operation capability will carry out **** improvement of 
it. However, this heating operation capability may omit the above-mentioned stop valve (V18) of 
that which falls a little. 

[0076] Drawing 10 shows the modification of the embodiment of above-mentioned drawing 9 , and 
one receiver (12) is formed in a piping unit (11). This receiver (12) is stationed in the terminal 
area of the liquid path (53, 54) by the side of each outdoor unit (2A, 2B), and a main liquid path 
(42), While storing liquid cooling intermediation, the liquid cooling intermediation from each 
outdoor unit (2A, 2B) will be made to join a main liquid line (4L) at the time of cooling operation, 
and the liquid cooling intermediation from a main liquid line (4L) will be distributed to each 
outdoor unit (A [ 2 ], 2B) side at the time of heating operation. Since the receiver (27) in drawing 
9Js omitted by each outdoor unit (2A, 2B) in that case and an outdoor electric expansion valve 
(25) is made into full close, the liquid stop valve (V1) is omitted. 

[0077]Although each above-mentioned embodiment provided two sets (3A, 3B) of two sets (2A, 
2B) of outdoor units, and indoor units, In this invention, of course, three or more sets (3A, 3B) of 



JP-A-2000- 146346 



Page 13 



three or more sets (2A, 2B) of outdoor units and indoor units may be provided, and one in two or 
more outdoor units is constituted by the parent outdoor unit (2A) in that case. 
[0078]moreover — although the refrigerant amount detection means (62) detected the shortage 
of a refrigerant amount with the opening and degree of superheat of the outdoor electric 
expansion valve (25) in the embodiment in drawing 1 — the refrigerant evaporation temperature 
of an outdoor heat exchanger (24) — outdoor air temperature — prescribed temperature — 
when low, it may be made to detect the shortage of a refrigerant amount 

[0079]In the embodiment in drawing 1 , although the refrigerant collection means (63) was made 
to perform a refrigerant collection predetermined time, If a pressure sensor is formed in the 
compressor (21) side of the outdoor heat exchanger (24) in an ovary cell outer unit (2B), etc. and 
refrigerant pressure declines to specified pressure, it may be made to end a refrigerant 
collection. 

[0080]In the embodiment in drawing 2 - drawing 4 , drawing 8 , and drawing 10 , although the liquid 
stop valve (V1) was omitted, This is because an outdoor electric expansion valve (25) can open 
and close freely, when the valve which cannot be opened and closed freely, for example, an 
automatic expansion valve etc., is used, as shown in drawing 1 etc., provides the above- 
mentioned liquid stop valve (V1), and prevents a collect lump of a refrigerant. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a refrigerant circuit figure of the conditioner in which the embodiment of this 
invention is shown. 

[Drawing 2] It is a refrigerant circuit figure of the conditioner in which the modification of the 
embodiment of drawing 1 is shown. 

[Drawing 3] It is a refrigerant circuit figure of the conditioner in which the modification of a gas 
stop valve is shown. 

[Drawing 4] It is a refrigerant circuit figure of the conditioner in which other modifications of a 
gas stop valve are shown. 

[D rawing 5] It is a sectional view showing the communicating state of an external equalization 
type reversible valve. 

[Drawing 6] It is a sectional view showing the cut off state of an external equalization type 
reversible valve. 

[Drawing 7] It is a refrigerant circuit figure of the conditioner in which other embodiments of this 
invention are shown. 

[Drawing 8] It is a refrigerant circuit figure of the conditioner in which the modification of the 
embodiment of drawing 7 is shown. 

[Drawing 9] It is a refrigerant circuit figure of the conditioner in which other embodiments of this 
invention are shown. 

[Drawing 10] It is a refrigerant circuit figure of the conditioner in which the modification of the 
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embodiment of drawing 9 is shown. 
[Description of Notations] 

I Conditioner 

2A parent outdoor unit (parent heat source unit) 

2B ovary cell outer unit (child heat source unit) 

3A, 3B indoor unit (use unit) 

4L main liquid line 

4G main gas line 

SLA, 5LB liquid line 

5 GA, 5-GB gas lines 

I I Piping unit 
12 Receiver 

21 Compressor 

24 Outdoor heat exchanger 

25 Outdoor electric expansion valve 

26 Refrigerant piping 

32 Indoor heat exchanger 

33 Indoor electric expansion valve 

41 Main liquid tube 

42 Main liquid path 

43 Main gas pipe 

44 Main gas passage 
51 and 52 Liquid tube 
53 and 54 Liquid path 
55, 56 gas pipes 

57, 58 gas passagewaies 

V1 Liquid stop valve (liquid opening-and-closing mechanism) 
V2 Gas stop valve (gas opening-and-closing mechanism) 
V3 Bypass stop valve 



[Translation done.] 
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rS^^y (4L) (Dt^ymmffi (42) t^^Xv-l' 
y (4G) ©^y#XiIg& (44) (V 
2) t^Xh^^# (VI) (11) KM 




(2) 

1 

mm 11 mmm (21) t, -&&mm (21) © 

4y (5LA, 5LB) A^^n^i^MHKBSRS (24) 
fc, ±a5«5-r> (5LA, 5LB) btiTzWmBSBWi 

mm (25) ^tu ±fBffi« (21) (Datmmtm.^ 

mttCtfZJ'CV (5GA, 5GB) flHJ[»lffli6fcS8ttSftfe 
ag&Jga-y h (2A) Rtf^Kfflta-y h (2B) t, 

m&mzL-vb (2k, 2B) tfim\\&as&ft*&5K 

§«7^y (5LA, 5LB) Rtf«-^7^> (5GA, 5GB) 10 

ifflto&tvitMyw&Jv (4D mfMyxx?* 
y (40 

fijffl«s^g§ (32) **u im^ym^y (4 

L) Tk&MyiST&JV (4G) fc^LTMWKSBR* 
nfcaHR#©5Wffli-y h (3A, 3B) 

±E^»ig3.~yh (2B) M©#x^> (5GB) i:^ 
yfST&JV (4G) fc©«K»KifflfiLTlR«rX5-l' 
y (5GB) fcl8lt6n, ±E?«BRa-y h (2B) 
H>SS©#lt Bf fc It m P#»© * * ±!B?«3. - 
<y h (2B) OKBXKOff^ftfc^fc&StfxPIBHS 20 
#1 (V2) k*«ATV^«Ct*1«Rt'r*?&J!KSll. 

mmmzi smm (21) -wj±« (21) © 

jy (5LA, 5LB) tfg«£nfcJ»«fflS»23ft« (24) 

^ ±iB?g5^>' (5la, 5lb) k&v btitctmvmm 
mm (25) t*mu ±mmmm (21) ©ttm«ifc!R& 
ffiutK^x^-r^ (5ga, 5gb) mmmtmcmittift 
mmm^-yh czto Rif^mm^-vb (2b) t, 

tii&MMPi-yb (2A, 2B) &M.mc.fflftZti&£5fc 
%m-(y (5LA, 5LB) (5GA, 5GB) 30 

bmwtztitctjymvjy (4l) Rxf*>rv#x5'( 
y (4G) 

fijffl«£$i§§ (32) £WU ±fB^y$^y (4 
D Rxf*'fvxx i 7>(y (40 fc»LT*Wfctse«* 

nfc^^©f Ijffln.- >y h (3A, 3B) fc, 
±IB?l&iU->yb (2B) HJ©fg9-fy (5LB) t^-f 

(4L) fcO«Bl!l»fcaafiLT»aS9>f> (5L 
B) IcmfZft, ±SB?ff&$U->yb (2B) ©{fih^K 

^BiKiftsKiflmifli (vi) t*mx.s 
±m^mm^~^ v (2B) <D?%BW$z<D&±mc 40 

±L/cWa-yh (2B) <Di37s=7^y (5GB) ^51 

ii^ffi T? » * c ^ f * wmm* 

CIS*S3] £Et8« (21) -Sffill (21) © 
■Y^ (5LA, 5LB) ^M^^tl/ciiM«^§g (24) 

±mm^-fy csla, 5lb) tcftti-enfeittiMBttiH 

$S#§ (25) fc*#U ±EJEEm« (21) ©ttfcB{|Ji:®£ 

MtlCti^-fy (5GA, 5GB) *^JftRT^fCgS«ESnfe 
|g«l-<yb (2A) Stf^JRjga-yh (2B) 
KftUfflUi-vh (2A, 2B) tfM*KS8&snSJ:5K: 50 
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#$7>fy (5LA, 5LB) KtfMX7^> (5GA, 5GB) 

tflmztirctjymvjv (4D s^^vfx^ 

y (4G) ^ 

=PJffl«95ftS3ftS (32) £*ru ±SB^y$5^y (4 

D M^^f^x^y (40 KfdhxmmKimt 
HrcWMmcomm^y b (3a. 3b) 

±eF*«Ui-yh (2B) iJ©^X9^y (5GB) 

jy-ftT.vjy (40 to&mmzTmLrmftx?^ 

y (5GB) fcfSW^ ±IB?«2-yh (2B) ©ft 

mmm<DW±mc a wpttao $ $ t% _hfB?ito - 

(2B) ©WSilfio^^^fflfcftS^iflKti 
H (V2) i;±IB?ii?ia^>y h (2B) Mvm^-fy (5L 
b) w^yi^y (4D fcoaffiWtifflibTKtt 
9^ (5LB) K:»tt6tU ±IB?il$U->yb (2B) 

<DW±mc±mKr^mmmwm (vd t^^r^s 

[f§BJl©i¥$ifc§iBJ3] 

[0 0 0 1] 
[0 0 0 2] 

mia^ #fj¥4-2 o 8 3 7 o^m^m^tix^ 



jWHWESfc <fc TSfcJMKlMI* tife v;I/^S© t> © 
[0 0 0 3] -?"LTs ^M^KBf^^ i±ii»e»ttffi 

[0 0 0 4] Sfc, ±fB^^.--y hf<:fev>Ttis Srt 

a.-? b<Dnmctt!foLxmmm<D®m*$mLx^ 

[0 0 0 5] 

caw^jWtt L&5t?% mmi ±.® l /csmis^g 

[0 0 0 6] ^LT, Mrtft#fc^^-^ 4 y h©S«t 

[0007] ^ot?, mmvm&zm&o&ft^-v 



3 

£ £ * &v» v» IKIJHP $ -3 fc 0 
[0 0 0 8] Hfc^C^ ±9ZWm%3-~ y MfcLT 
SEga^.y McmSTS^ KEtta^y hfrS&Stt 10 
a^>y h£T©ETOtft^R<&3^i^&§o ^© 

[0 0 0 9] Sfc, #Jhbfc£flCL=.'y hfc«MIWjit) 

T?MISW*JE*l»jLf § &R#* § 0 

[0 0 10] *5BWtt, »f**^fc**T**nfeti© 
T% 5tiSBEW©JfiX^iEffil(i:ff^§«fc5fc-r§i:ttfc, 20 
$iffifS^7S D J: « ft ®»^J££Kitf § c t % g 
^fr§*>©TfeSo 

[0 0 1 1 ] 

[fss*»j**rsfe«)©#©] ±E©a««j»K , f sfc 
at, ei i fcjj**- j; a tmm i ^s^^iicfc 
fc-r; mm (21) -js^jem (21) © 

(5LA, 5LB) «I?n/cI»M« (24) 

^ imm^^y (5la, 5lb) (ciisit&ti^jNadHffii 

(25) £**TU ±E£E*8« (21) ©ttfflUfclRii 30 

mticfix^jy (5ga, 5gb) «»w»^riitesaii*nfe 

a^iga-y h (2A) RrBHKOUx-y h (2B) *«A 
T^So ^LT, i#ila-yh (2A, 2B) tfMTlJfc 

mffiznz&oiz&m^^y csla, slb) Rzf&fix? 

4 V (5CA, 5GB) tfjg^nfc^y^-r^ (4L) R 

a7^y*X7Yy (40 fcfltATvSo Mfc, fijfflfij 
Sfessss (32) iMt^ym^^y (4D at; 

^^>^X7^y (4G) fc#LTtt*Jfct^Sftfc*ft 

^©fijffla- -y h (3A, 3B) *|A-C^8, ibH*T, ± 
E^&Jga^y b (2B) WOftX^Jy (5GB) 40 

ytfx^jy (40 ttDrnwrnucmmLxwuj^jy 

(5GB) fc|gtf5>n, ±fB?«l->y b (2B) ©fts 

b (2B) ©^Pi»te©fflh^tC^rjK%§^XWM^ 
(V2) *iATl>5, 

[0 0 1 2] tf^*2K#SfgWPCfc^8 
tt, ftf\ ffiffH (21) fc, -<WJ±£f§H (21) ©ttffl 

(5LA, 5LB) £m?^feMflGN&&£ (24) fc % ± 

mWcy^y (5LA, 5LB) fcKt*5ttfcJKMBinMI! 50 
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(25) fc**ru ±fBffiSS1$ (21) ©tttHffiiJ^^iAffiiJi: 
K-tiKvJy (5GA, 5GB) a^m&lfcSaBSft;fc$13& 
»a-7 h (2A) Stffllaryh (2B) fcfB*TV» 
So Ht^ j&g-S&StL^ >y b (2A, 2B) jtfiB&JfcSBRS 
tl&ZStC&ftLvJy (5LA, 5LB) M^^X^-^y 

(5GA, 5GB) ^gfiK?nfc^-< ^v^y (4L) Rtf* 
'(VflXJ'tV (4G) 3HI*.TV*, ^©±s fiJfflfJM 

3cin#§ (32) j&*ru hmtjywcyjy (4D atf^ 

Jvftxuv (4G) fcttLTMWcJSffisnfcSSScfc 

©^IJffla-yh (3A, 3B) «At^§, ±E 
^i^n.->y b (2B) %(DWcy^y (5LB) t^-f'^ 
(4L) fc©SBHH»teaH*LTKtt5'r>' (SLB) 

fctsw-stu ±E j ?aft*ci-vb (2B) <DW±mz±m 
tcasmmmmm cvd *h*.t^So ^lt s ±e ; ? 

^?gn.->yh (2B) ©aHM$K©ff±^fC, mW±LTc 
f h (2B) (DXXJ-fy (5GB) tfjgjltfJB 

[0013] src> m*3i3k:ffs»wtf»i;fe¥a 
at, jfef, EEim (2D fc, -m^mmm (21) ©ttta 

(5la, slb) immnrctmwti&mi (24) ± 
mm^^y csla. slb) ^ten^iiMiiMmwR 

(25) fc*#U ±E£E*6« (21) ©RtaiM^^jAMi: 
{C^X^-fy (5GA, 5GB) WWW$mKWfoZWtW& 

m^-^b (2k) x.xf=&m3--y v (2B) mnz-T^ 

%>o fttx !£&l».->yh (2A. 2B) ^M9JfcS«5 
•$n%£5lC&m.74y (5LA, 5LB) Stf#fX7^> 

(5ga, 5gb) tfmwtztirct^ym^-jy (4D 
^y«'X7^y (40 fcfltA-cvs. Kfc^ ^Jfflffil^Js 

(32) ±E^^^V-ry (4L) Rtf^-Y 

y^X7^y (4G) t^LTM?iJ^^^tl/c^#© 
^Ijffln- >y h (3A, 3B) £flt*.-CV3o IJPX.T, ±E? 

(2B) fi©^Xv^y (5GB) ttJyfi 
Xv^y (4G) t(DWmK)mLXm^7,^^y C5C 
B) ^tf^ft, ±fB?iIaZ7 h (2B) ©^glg 

(2B) oqOBHE<Dff±l$ti:^n(cft«^xMn«Mf| 
(V2) Sfjltv^, ^©±, ±E?iiM^.-<yh (2 
B) tl©^^ (5LB) fc^^^V-ry (4L) t©Jg 

ffimcj&i&Lxmw^'fy (slb) ^K^en, ±sh? 
(vi) £#r*.Tv^ 0 

[0014] fa*?*, *awTf«, 5tf. ^hm^b# 

fc*5V^T«s ftJRSUi-y h (2A, 2B) <DI±mm (21) 
^SttmtfciSff^X^^, (24) T* 

(42) -c&m-rzo %<d®, issmmtt* mmmmm 
®mmT>M!£znrc&, mmmmmm 02) -em&L 

(57, 58) fc^MtU £f&8iUl.-yh (2A, 2B) ©ffiHI 



iSk (21) fcRD, £<DWmW)W*MM?£tlcrj:S 0 
[0 0 1 5] $fc> IgBfJHEBfrCfeVTfcJ:, 
>yh (2A, 2B) ©j±fSH (21) ^5>ttmb/cHS^X^ 

^ytfxiim (44) ^a-^urc^ fijffla-^ 

h (3A, 3B) fc^ft^o fit, £©#X^t4, fijffl 
(32) T«LTr«m^t^D, cl©®^ 

(42) frtb&mm=>-~>yh m, 2B) 
§j©$dIs& (53, 54) fcftfa-stiZo zvm, ctomn 
mmmmmmm (25) -esesnm 

£$1^ (24) T*MftLZ\mJ3X&mtr^^ 

-vh (2k, 2B) (Dsmm (21) coimmmft 

[0 0 1 6] t fc, =mmp-=- v h (2B) commmmw 
±mtcff*mmmm cv2) *w*u SH?it*©?$^ 

(2B) fc«?Wi^}B0aS&V^J;5K-rst« 
V h (2A) t^ljffla- >y }- (3A, 3B) t 

[0 0 17] BS^2RC;3^^5^-ett, ? 

ifc-'yf (2B) (Dnmmmm}mmmmw±M^m 
mmmm cvd £ntiu u^-^c^tsitfMK© 

[0 0 18] 

[fgBJ!©$Jll] fcT, *^WtC«fcn^ ?^rt-y 
h (2B) <D#X^y (5GB) (C^fXBSgflffttft (V2) * 

#*B«H«II (V2) *BWBU MtOfMaz'yh 

(2B) Kjftftiwjsojisav^efc-r*^^ mm 

Ia~y h (2A) i^ljffln-yh (3A, 3B) £©«©?& 

[0 0 19] Sfc, H«5l23fctf3eff*«WfcJ:n 
&4\ TWmzi-yh (2B) ©rf^-f^ (5LB) tcMPffl 

mm (vi) *»ttfcoi»s >y h (2B) <Dnm 
mm.rymmmm<ow±mimmmmm cvo $m* 

[0 0 2 0] ±HH«3.;i-yh (2A, 2B) tfljffl 

n~>yh (3A, 3B) fcOEWfi«»%ie«a.r.y h (1 

i) tcmmt&t, mmLmcim&mmMmmmm 

(2A, 2B) *«Wf*BE©E«*»«^ft< , r*ci:^ 

[0 0 2 1] 8«©JW:**|fflla-y h (2A, 2 

B) fcfHHU cotHteOlfflia-y h (2A, 2B) * 
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->yh (2A, 2B) •e£«B©fi«fc#JSf*CfctfT?* 
[0 0 2 2] 

[0 0 2 3] ii»J;^c, (1) fck JWKBWfc 
LT©^HfiJg{I-efeoT % 2#©^1-a^<yb (2 
A, 2B) i:2^©Srt^.->y h (3A, 3B) 

-ry (4D st/^-f'y^T.^-ry (40 «tLTwe % 

[0 0 2 4] I^M^a- -y h (2A, 2B) tt % KM (2 
1) fc, e3g&#JgS# (22) £, WV7TV (23) tfifig 

t, mm&mim?&%mftwsbwm (25) tzm 
z.-amz.-v h*MMLT^%o nmtute&m (2 
4) K&vsi}7>m<D--mict&miB&B (26) *\ r» 
(Dmmcim^^y (sla, slb) ^fn^n^^nr 

[0 0 2 5] &#Xffi|©}fc«M (26) 14, ±EE9IS« 

20 m# (22) t<fcoTffiii<a (21) <Df±mmtmM£tc 
«MftRriiteSfastiTV"»5. ±iB$^y csla, 5lb) 

(4, SftJK&ftgg (24) fr5±KSflWftWS# (25) 

(27) fc^«K»tj-6nT 

^-fy^-fy (4D KSEttSfttv*. 

[0 0 2 6] ItlBffifitttl (21) fctt, ^X^-fy (5G 
A, 5GB) *m«8B« (26) «^LT»«StlT^*o M 
iJ^^y (5GA, 5GB) M\ EK^JS^ (22) fCj;oT 

keem (21) ©KiiffiifcnttBffltKWSiRr^tegsiK* 
nst^K, MyiS^sfy (40 fcsotsivtv 

30 _h|HJE« (21) ©tR3&ffi!li:QK^ISi# (22) ^© 
^©^«IBW (26) \aZ7*3.h)s~Z (28) )WRtt6 

[0 0 2 7] Sfc, ±I3^rt^.->yh (3A, 3B) t4, S 

fi7rv (3D *^aaffiii*tifcspjffl«iute5si5i»"e*s 
mfow&wim (32) fc, fijfflnw«T^§srt«») 
(33) t^m^rmm^yh^mi^L, mmn 
m^m (32) (4, m^mmm (34) Rtfsrttfxe* 
(35) itixXsT^yWcy^y (4D RxfMytix? 
-<y (40 {c^^n, ^Srt^EW (34) t±ESrt 
40 mmmm (33) wt&nt^s, 

[0 0 2 8] -73, ±f22#©S^->yh (2A, 2B) 
(4, l^OSi^vh (2A) i:l^©?S^a->y 
h (2B) t^ieWStttStlfefeOtf**. M^^n- 
>yh (2A, 2B) ©§»4, ^rtft^f, ±IB^rt 
a - ^y h (3A, 3B) ©gMa&SfcftfSLTSSm % 
Sla-fh (2A) ©ffilta (21) {4, Jy^-mm 
^m^rt, (2B) ©J±M (21) t4 % 

[0 0 2 9] ±l3H^na- <y h (2A) Stf^ 
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(3A, 3B) Kit, &ffl©-fcy+>-ftW5ftT 

KH^^->y h (2A) iat, j±mm (21) 

ff« (21) (DtttfJUI^BBW (26) EEffiHI (21) 
C0^jA^X^fiS^W-r§®jA^7.?I-fey-9- (Th 

2) ^ffilitjl (21) <DmMftmB!g (26) fc, 

(24) Mco^^gs^^tBt-ss^a-feyy- 
ah3) «7^y (5la) ^ m9\-Qnum*mm-?z> 
nm^-ty? aw) ^mn-m^mm (24) ^mm^ 
n^ns^etiTv^o mk:, mm (21) ©e^^ 10 
/±^^^m-r§iSi£j±^-ir^D- (hps) wmum (21) 

©tttBtJ^KW (26) fc % (21) CQ^jA^JI 

^^tB-r^fgffji^-byy- (lps) ^jEEfsa (21) <d 
©^fiijm^SBW (26) fc^n^tiKttenTv^So 

[0 0 3 0] ±8B=§-g|*|3l->y h (3A, 3B) fc 

a, mnmmm (32) iij©^«ss£*£i±it-<s§i*i 
rMs-fey-tJ- (Th5) i$m.nwmm (34) 
(32) m<Dfix^mum*tkmirz > mftfixn*:>y 

(Th6) tfgrttfXEflf (35) IC, 3rt£*(S£&iftffi 
•TSSS-by+)- (Th7) ^lrt77> (31) <Dffl%lC>t 20 

[0 0 3 1] ^-LTs ±M&*.yV (Thl~Th7, HPS, L 
PS) (DjftHIW3yhn-7 (6) £A;frSftT^ 
§0 i3yfn-7 (6) ft^g-fey+J- (Thl~Th7, HPS, 

lps) (ommm^m^x^nwmmn (25, 33) o 
m&RVsmm (21) ©§to&»lt^3 0 
[0032] -73, ±m^mmmm (1) isw^ 

-yh (ll) tmvbtvw&o m&'ga.-yb (11) 
fci\ #SW^f h (2A, 2B) fllOffi^-Ty (5LA, 5L 
B) RXftfX^jy (5GA, 5GB) fc^y^v^ (4 30 
L) (4G) fc*S6RLTVS„ 

[0 0 3 3] JlftWfC, ±fBf^-Y> / (5LA, 5LB) 
^•^n- -y h (2A, 2B) frZftfflK.mxfZWi'g (51, 

52) i:, (5i, 52) (DweKwrntztieam (5 
3, 54) i;j:»9«^^n> mmm (51, 52) a, ^sg^ 
±mmnm^m (24) fc«Rsn*t#ic, ±iasn 

WS&IBflB# (25) RtfUis-A (27) tfRtt&ftT^ 

§0 

[0 0 3 4] IM-fi^^y (5GA, 5GB) W\-3-~ 
<yh (2A, 2B) ^6^flJfC5Etf*^fXS (55, 56) t, 40 
I£#XW (55, 56) OnWKWffitZtfXim (57, 5 
8) t&Qm&ZtU (55, 56) ±IBffiS§ 

^ (21) KHl&gjgfcft (22) *rt-LT»RS*lTV<5. 

[0 0 3 5] ±iB^^^v-Ty (4L) tt, ±E£f*ja 

(3A, 3B) mKmxszMywm (41) 

•ryffie (41) 0-^Ka^LfiO±|5^^a- -y h 

(2A, 2B) momm® (53, 54) ^M-rs^-r^si 
ss (42) t&*>mmztu mt^ymw (41) ©asuse 
±mm^- v y (3A, 3B) <vm.nmm (34) «m 
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[0 0 3 6] IMMyiST.vJy (4G) tt N ±IBSrt 
a^>yh (3A, 3B) fl|Ki£t;«^>ry^S (43) 

m^yyi3xm (43) 0-«te»KL£.o±E#sfl.:i 

(2A, 2B) $J©#XjIEg (57, 58) ^JUK'TS^ 
-fytfXjIi® (44) fc«fct)#ltfStU ^^#xw 
(43) ©ftiHfcSrta-yh (3A, 3B) ©grttfXEff 

(35) «?nt^§o 

[0 0 3 7] ±IBIBW^.->yh (11) a-a^-y 

h (2A, 2B) micmfzm^yy (5la, 5lb) ©$bis§ 

(53, 54) RXfiJ^^y (5GA, 5GB) ©#XMSS (5 

7, 58) t % pwya^ry (4D <D*^ym.ms& (4 
2) Rxftjytfx^jy (40 ©^-rytfxjisg (4 
4) t^-W^tiTazy MtSttTVSo 
[0 0 3 8] Mfc, _kfB@E«a-<yh (11) Kit, 

m<omkt lx, b >y cvd t^xh * 

(V2) t^ftta^-y bftjnti/^o t£#XXb>y 

y# (V2) ±tB?s^->y h (2B) mntf^y 
y (5gb) Kmfzisxmm (58) taattp>ftT&#x 
am (58) %mm?&#zmmm%mi8,Lx^5o m 

tfXXbv7°ft (V2) tt % ±.m?m*r\-=i.-V b (2B) fj 

©#x>is§ (58) t^yyfix^yy (40 ot^y-ff 

XJ18S (44) £©8M^fci£8LTEitSft, -hfBny 
(6) OW«S^KIS-5i/ , »TBBI»EI*te*tf 
§?f^z>yh (2B) ©#±B#fc£H!fc:ftS<J:5K:#l 

[0 0 3 9] gfc, ±8B«Xhy^# (VI) fi, 
n-«yh (2B) (5LB) fcfeltSJKllS (5 

4) fcRtt5ftTJR»8MS (54) %MH!t-«ffilHB!1M! 
*«SU^5. Mr«Xh>y7°# (VI) ±IB?^ 

^-yh (2B) iiJcDr^MSg (54) i^^y^y (4 

D <D**yffim (42) fcOSSKIPfCiSStTIBS^ 

n> ±E3yho- 5 (6) ©$ijwi^^a^v^r^M 
Rxmmm$mKmf& : ?mw-3.-v b (2B) ©ff±B# 

[0 0 4 0] ±l3?M^-a- «y h (2B) ttt, JEM 

(21) ©ttiisfiijt^jAtjfc^w^x-rs^-r/^x^-f 
y (29) ^sit^nr^So i^-f/u^^y (29) ic 
it, tu^vjy (29) ^BBEB-rs/w^xiiafflffl* 

T^S;WXXbyy# (V3) *W6tXTV^ 0 
LT, ±IB3^hn-5 (6) tea, (2 
B) o«R»|go#jhffaK:/W/^xhv^ (V3) 

t^^*«s5^ (25) mzbv7°# (vi) 

h (2B) flO«?&«««S^1CLCi.yh (2A) WfctttfiS 

^§^^m#s (6i) w^nt^s, 

[0 0 4 1] S/c, ±IB3>hn-^ (6) Ktt, ^ 
««M0#S (62) fcJ^jRPlR^S (63) fcjWR»nTV> 

So KttftSKft^gi (62) 

^3-7 h (2B) Off±Bf^$5^T, HM^3L-yh 

(2A) om^mmmmn (25) A^i«ifflos^i 
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m&>V (Th3) RXSmLfiTMteyV (Th2) ©fcfiHg 

t%KW3<>mms&m (24) ©ttgGiJNUftmgsiK 

[0 0 4 2] ±8BJ$jJ||I|lK^|8 (63) B\ ftKftttft^ 

s (62) jwwwi5f;je*«»p-rsfc, K^M^^fcnt 

Sftm-yh (2B) ofjh^KSXhy^ (VI) 
*»f©*l«mPS««fc»K, ±fB^I*IIISjlliflS# (3 
3) ^^^^oT^^n^Sgffl^tSSlE^fc 
ffi~F£-tJ\ f±tfiOfl^7h (2B) ©ffitfR&ft 10 

IR¥© (63) It, ffiWO^gfldny h (2B) Kfcfr 

zmwmmwMft (25) *?^pLTv^^mi^*5v^T 

ti^Wil&IBlgft (25) *fcffij£i$WiiBqs-&s<fc$ 
[0 0 4 3] JJESatWfflStt (l) tfiltSM 

[0044] ft-r % nmmmmc^xit, vmmwm 

(22) AllOllCM!), SS^a-y h (2A, 2 
B) ©EEHH (21) fr&ttffiLfciSffi#XmSgte, £tt 20 

(24) TfWBLTftJfMifcaO, C(Dtt^j« 
tts @BWa--yh (11) <D*JVfflS& (42) T'^f 

§ 0 ±e«flMW4, gftenmsft (33) -ew 

ffiSnfclfc, (32) •Z?a*»LTfflEE#X} | fr 

C©2fX»«HU iBSfa-yh (11) 
XjlSg (57, 58) fc#i«U ^azy F (2A, 2B) 

commm (21) tno, commm^mm-ctic^ 

-So 

[0045] sM3ifsB#tfcv^Tt*, ±mmm 

&ft (22) #01©l£»OTD> Sl^zyh (2 30 
A, 2B) ©ffiSfH (21) fr&tttfJLfcffiffitfXllWKtt, 
ffiffa-yh (-11) testis MIEW^-'yh (11) 
-f^^iiK (44) T'^tLftf^ Mrta->yh (3A, 

3B) fc^nsc zlts ccDtfzftMte, mnm&m 
(32) •ejwtLT*Jwiitfc4o, cotmmit* sbw^- 

^<yh (11) ©^ySSIgg (42) fr6*S^yh 
(2A, 2B) $J©$uIS§ (53, 54) fc^HKtStl*a ^© 

^ co«?wittt, sn«»i»fl6# (25) T-iii±5nrc 

6 mnw&wm (24) •e3Mg»brfi£E«rx?WKfcft 

t>, Sl^a-»/h (2A, 2B) (DJ±Mm (21) JCMD, 40 

[0046] ±miftmMmmRxfmmwmmci3^T, 
3^Fn-7 (6) i&mnnmmmft (33) ms&m 
nmrnmrnft (25) ©H«*«w , rsi:#fc^ 

t*fJSLT#SJlazy h (2A, 2B) fcfcttSffilSfli 
(21) OgMWT^o JlfcWfc^ ±E=lVhP— 5 
(6) tt, ?l^a-7F (2B) ©JIM (21) £ 1 0 

o 5 o %mmticmffl?% tmc mm^n- 

7 b (2A) (D!±mm (21) ^y^-^UPjfilfC^D^ 
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I2^|*|a->yh (3A, 3B) ©ftWTLTSI^- 
>yh (2A) ©8*e*ftST?#S»^ ^g^-'yb 
(2B) (Dm$n%l¥±t%£tlcr£%>o 
[0 0 4 7] mc, ±IBny (6) 
a--yh (2B) ©m^*tef?lhH$fc:?0cXhv7 , # (V 

1) £is«u (27) ^tc*^s«?^8©fflo 

(27) tern*) ^tsmmtPh zctfrz, c©jst) 

[0 0 4 8] ±aSnvhD— 7 (6) 
n.">yh (2B) ©®0JSte#lhB#^^XXhyy# (V 

2) *BB«U Kfftl'OfS^.yh (2B) fcr«?t 

(2A) tmft3.-V b (2A, 2B) t©IH©m»©^Ji 

[0 0 4 9] Jgfc % COfS^a-yh (2B) ©SUM 
(Eff±*ate*v>T, (61) *\ tW>\* 

Xh77*# (V3) i:f 7 b (2B) ©gfl-WKUB 

(25) t?gxh>y7 o # (vi) ztmrnmrnMawmt 
u mar> i~2^mq»ts, £©£§*, 

SS^xfti§f S^ta- y F (2B) ©S^fy (5L 
B) fc&KU RfM:*©?^^- y h (2B) fCfeitS 
-T ^Sv^y (4L) ^fd&fflLTftBW'FJE 

in (vi) ttmmtZo 

[0 0 5 0] ±IB?S^->y h (2B) ©SUM 

(Etokff fcfcV^ ?fcSi»f*»]¥© (62) tt, it^*^ 
EfrgfrfcttfclLTfctK oSD, iS^azyh (2 
A) ©S^.«S)SiSfi# (25) 3^M««TfSoS^«» 
■fe>"9- (Th3) RtflRi&tfX&fe ^ (Th2) ©^fflfi^ 

fc»xj<s^i«a«» (24) ©^iiiis^^aew 

[0 0 5 1] ^LT, ^««^P¥S (62) *^«« 
^S^^q-T^i:, ^01R#© (63) ti % ?g7.h>y7° 
# (VI) ^m^K^P^^i:^, ±IBSrt«i)Si 

ss^ (33) «m£i«nieoT»^«^siiEffi^ff»i 

BE^KfiT*^ h (2B) 

«t*J68««TJ ! &at*«ffin3.-yh (2A) teHiR-r 

§o ^^ *©is, ±mnmm^m. (63) a, #it*© 

fS^z-yb (2B) KttfZmMUMMft (25) 

r^p br^r^^mK^ximmnmmmmft (25) 

a - y h (2A, 2B) il=&Mrtn.-<y h (3A, 3B) i;©ffi 
WMg|5^IBean>y h (11) te«^bfefc4J>^ »M 
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n-^h (2A, 2B) ^wmt^omm^mi'pr^t 
[0053] mm<Dw&%>m$\-=L~ >y v (zk, i 

B) fcfNKU 2^0S^-'yh (2A, 2B) £ffll=rt) 

(2A, 2B) -eMS^cDSrtrL-y h (3A, 3B) tC*fjS-T 

[0 0 5 4] ±!3?M^a- >y h (2B) %<Dfi7, 10 

(5GB) IZft'XXbyfft (V2) *»Jtfc©T % 
f l^a - y h (2B) ©lSgf»te#ihH#fe:#XXh>y7° 
# (V2) *BMIU ffih*©?S^-y h (2B) te« 

(2A) tSrtazy h (3A, 3B) ©IHI©?W»©^J1 

[0 0 5 5] Sfc, ±|ff?Sfla.- >y h (2B) ffl©?g9 
-fy (5LB) fCitXh>y7°# (VI) SRttfe©T», BFF 
S^-vh (2B) ©ttSHHE&tfttmKoffchttK: 
±IB$tXh<y7°# (VI) $fflMU l^y-^ (27) «K 20 

[0 0 5 6] £fc, ±IE^&tH^S (61) 

t\ ±iB?^n.-^h (2B) <Dmmmmw±mmc^ 

VT, iSiI^7,^^i:©?^a->y h (2B) ftQtt 
(5LB) fcgilU il©ff±ftJ©?Mna-^ h (2 

b) K^^mm&tjymyjy (4U 

[0 0 5 7] £fc, _UE?ttRH**Q#& (62) Rtf«Mi 

hmk^s (63) *«w-;fc*«>fc, ftsa^iiisits 30 

^ ±£Mpg*»IBflB# (33) *«!-3T««Mi*^«ja 

(2B) <D®tfiM%Mm&xiftM*mmft=L-v b (2 
a) tcmwir&cttp^ ma%MW7F&%mnfcffi± 

[0058] H2tt, ±m%Bmi&D2mm*7K-tt><D 

T\ lO©^-/^ (12) ^gEWa->y h (11) fcggtt 

etifet©?**, tsnsf—x (12) &f^-7 

h (2A, 2B) «lj©^am (53, 54) tMVffim (4 

2) fc©tft«»K:ffi««n^ «tf«£i?}rrs-75K n 40 

MKWrfc#£*te-y h (2A, 2B) ^6©«>Wi*^ 

-fys^ry (4D e^«E?«e-«t«K, «ji3Hgi$i<: 

^-fyl7^y (4L) b 

(2A, 2B) Mfc^BBf SCfcfcftSo *©^ 
-■^ (2A, 2B) Kit, H 1 l/J'-^ (27) & 

*H&SftS£#te, (25) «^HCf* 

©T\ ?SXh7^ (VI) (4*KS?nTV^, 

[0 0 5 9] f •pt, **M00IWi:J:ni& l 

(12) *«»«CtfcJ:-DT4MI!fflll3.-vh (2A, 
2B) CL/^^tlSt§i:i^t§©t% g|5p n p^ 50 
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[0 0 6 0] 03«\ ±IB#XX h >y7°# (V2) ©ggg 
$l£jrT/W:/[HjSg (13) T'SoT, fS^a->yh 

(2B) frt>*jytfx<7jy (40 fciffiilRrfig&i&tft 

CV4) 1 iftgg (13a) tt£Sfil$(CMq 

•T3Xh>y7°# (V5) *Wr*W2»[» (13b) «t t) 

[00 6 1] 0 4 ±IB#XX h >y 7°# (V2) ©gfc 

«o*^-r^a^jEi!RriJ»# (7) t?»s„ Kfl*£BEg 

rT$# (7) Ktt, /VrnyhHIS (14) *fl»RSftT 
v^o R/WnyhSB (14) tt, $ih# (V6, V7) £ 
H^fio^^y^x^-ry (40 t^ya^ry (4 

Mihft CV8, V9) ^fi^fio^^y^x^-fy (4G) t 

t-rym^y (40 fctsaasnTfiEEtttt^efiW-r 

3{gJ±Him (14b) fcJ;D*/SStt"TV»So 
[0 0 6 2] $fc, JJBfla^^RTJ&ft (7) tt, 0 

5 3fetf06fc^t"«fc5Jc, (71) t/Wn'yh# 

(72) £<fcD&D, (71) 8, ^r-X (73) 1*1 

(cx7°-;i/ (74) ^aaafti&fcattensfc^fc^ 

X7°-;l/ (74) (Dmmwmtim (75a, 75b) fCfclSS 
tlTVSo ±IB#*f* (71) Ktt, ^gftaz^yh (2 
B) (58) tfSSttSft*fc#li:, ±IEJEE7J 

S (75a, 75b) jgiiLT 2*<D/W Uy hW (76a, 76 
b) jWftKStlT^*. ^LT, ±IBX7°— ;V (74) © 
Sf»t«t-3T^jffl» (57, 58) ^294918 (H5# 

fig) (06#fi§) fcfcOTs^^teaoT^ 

[0 0 6 3] — ±IB/Wn>y h# (72) tt, ^r-X 

(77) flic^5^+ (78) s^aKSftKiRttens 

tttfc, 2*©;^d7M (76a, 76b) tiSffiUlifg 
(14a) StfffiEEHIKS (14b) tfSttSftT&D, ±C3 
yhn-^ (6) ©MiifCJ:D/7y^+ (78) 

®mLx±.m&i±t>m (75a, 75b) icmi±xmm%m 

±IBX7°-;U (74) *««*Hi-So z<D75y&* 

(78) ©igP»fcJ;t)±IB^X)iK (58) 3^i£iX»anfr 

[0 0 6 4] H7tt, ffi©HSSff^^-rfe©T% 0 1 

fc^-rsmpfnss (1) fc4B^r, mmmm^y 
(8) rii^nrcfe©t'fe§o 
[0065] «E?w*iaiR7>ry (8) a, ^n^-y 

h (2A) J:t)^«K:56tfS^laIiR* (81) ©^ififc^ 
«[HlKffiS& (82) *«LT«^^n, ^«[HllR© 
(81) ©«tt, ±IBHS^ar.>yh (2A) KMfSm 

9m-£mt£m&mm (22) 2:©n©mKe« (26) 

fcS&ttSirri^So Sfc, ±!B^lHiiRjiSS (82) ti, 

WfMaz-yb (2B) {|IJ©^XJ1SS (58) 

stu (83) r^enstw^ flxmm 
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(58) frfeSi^iyh (2A) fc|ftoT?W(EoaBi* 

ffs-rsasih^ (vio) ^w^tiTv^o ^lt, ± 

IBifiW^y (8) ©5^M&jIS§ (82) 
•¥tf9'J (83) £$it# (Vio) i:^±IEieW^.->y h 

(11) K-#fc«iSnTazy hft?ntv^. 

[0 0 6 6]fct, ±lB^ffilBllK9-ry (8) ^gijffl 

h (2B) tfflUhLfcBU f I^azy > (2B) (DfiXM 
S§ (58) SlS^a-7h (2A) ©ffiJEEffifc^ji-rS C 
tfCftD, ?i^a-yh (2B) fcftltf&fflmfDMQ 10 

tttm&^m (6D Rtfj^siR^a (63) 
ctftx^zctfrz, mffi&mmicrzctff-ez 

[0067] a 8 ±i3H 7 <Dmm&m<Dmi&w*m 

•f£>©T\ lOOk>-^ (12) ^iHf^-y h (11) 

Kmizrirc&oT&Zo misis-^ (12) 

an-yh (2A, 2B) m<omm (53, 54) i^^y^S 
S§ (42) iitD^MgPtcSEB^n, ««WK*fl!ffirrs- 20 

^ nmmmfc&mftz.- >y h (2A, 2b) 

JSP&^-ryjU^V (4D Kifil 
jgRtcMymysCy (4L) ^©^Sg^&^x- 
>yh (2A, 2B) MKftffiT?>ZtlC%% 0 ^©IH, #S 
(2A, 2B) H7fc*»t«^>-/< (2 

7) «*BS^n§i:«K> g^*»)Siflfi# (25) %^p^ 
KiT&<DX\ MXb>y7°^ (VI) ti^WftTl^o 
[0 0 6 8] H9fi, fffi©^Sfi^^^-r^>©^ HI 
!C^-ra«WfiJ*« (1) fc*^T N M7-fy (5a) 

tSi±iH]?s o) ttfmf>btirc$><DT*$>2> 0 mam 30 

(5a) its Ma-yF (2A) <fc DWtlfcjgtfS 
(5b) omilCftffim (5b) MLTll? 
*U W^Sm (5b) ©«&, ±IBIi^a- >y h (2 
A) K43t*«gftft£&£ (24) tHK^ift^ (22) t 

<Dm<onmss (26) tsastsn-rvs. tt^ _tie# 
tejisg (5b) ©watt, femm® 0) fcattsntv 

-So 

[0 0 6 9] -7a, ±IH^ffi|n]SS (9) « % StBfi«j±}I 

m (9D tTOgsam (92) t%mz.T&K>, mnm 

^EEjISS (91) RtfttHSffiffiffiSI (92) ©-tfjtt, M± 40 
# CV11, V12) *ftLT±mttffim (5b) fcgSRS 

n, mm> mrnimt (vi3) *^LT±ia^-r^ 

Xv-fiV (4G) OltJyffXfflBk (44) KgMSStlTV 
§o _kKf!fl$SfEII& (91) ©$lt# CV11) tt, 

iisg (5b) ^aKfrnxsae od ^©?$3g»£fF 

§U t^fgfiEjiSS (92) ©$lt# (V12) tt, K^Bf 
{gj±fflg& (92) frtbftfflBR (5b) ^©m^ii^i^ 

•rsjJdfciuRsnTv^*. msmwmn evi 

TOgHilig (92) fc, MMjlfeBtt^HtC^^D, 50 
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[0 0 7 0] Hfc, ±iE3?B#iSJBIi® OD ^ 
#XiI8& (44) tn^-V h (2B) ffij©#X3II& 

(58) £*Mjfl$ft£Sffi£ (91) KftoTfi^jIfcfFS 
"rsiS*ih# (V14, V15) *^UT»««nT1ftK:«ffitt 
a8fcffi#**u ±l5^^fgJEiiii§ (92) it, t^y-fix 
mm (44) t?mw-2L~v v (2B) nj©;tfxjisg (58) 

t^M^^y^XaSS (44) Rtf^XjfflK (58) Kfao 

xrmamiti!m*zM±ft (vie, viz) ^Lxmm 

[0 0 7 1] -73 , ±JE1|W*ffiffiII8 (92) t^S^a 
->y h (2B) iJ©#XjiEg (58) £©fflf<:f;J\ tfjgHIlK 

Jim (8a) im&ztix^Zo mmmwm (8a) 

14, *+lfvU (84) £Xh>y:/# (V18) tAlltB 
tl, m^YV/ft (V18) J4, ®MJl?EB#t*3V^T, ? 
ina-yh (2B) o#ih«KIBP , rs«J:^K«Kasn 

[0 0 7 2] ^LT, IMfeHmm (9) (5 
b) tVfflmWm (8a) fc^+kJvU (84) tXh7 
(V18) fctf±S2Eflf^y h (11) (c-f*fcffliA 

snrrL- -y h{b$nT^So 

[0073] m> ^mmmmicis^xits mmn^y 

V (2A) mcDiiXM^ (57) *^^y*rxiiK (44) 
IttKBttSfU El 1 tStii'XX h -yy# (V2) 

[0 0 7 4]fct, ±SDSi±fHlSg (9) fcJ^jKlHllRJi 

% (8a) t%mnc<Dx, wmww%K^x, 

i-7h (2B) WWitLtm. fS^a-yb (2B) © 
jifXjiK (58) tfttKEMKBIS (8a) Rt/msffgEiiSS 
(92) *^LT«S^10L-y h (2A) ©•fgEfJfCjiM-r 
SCfctC^D, ?I^z-y h (2B) icmf%mivM<D 

ftl< ?&«aSctiJ#© (61) Rtf?WK@JR^S (63) *#Pf§ 

"rsct^-p*, M7m§mh7^ cv 
2) tt^mtzcttfxzzii tfrh, x<om^m 

[0 0 7 5] fa #£Bffim£j3^Xs Xhy^ (VI 
8) tt % ?S^a->yh (2B) ^RMii<E*fToTV^ 

§fe©©±gSXh>y^# (V18) %mmLx&&i\ 

[o o 7 6] m i ot4> ±EH9®*a»K»oajpw« 

^"Tfe©^ loOPi'-M (12) ^Efa-yh (1 
1) fcRW'&ftfcfcOTi&So Mb^-^ (12) tt, «■ 
S^a-yh (2A, 2B) ffl©?gjiie§ (53, 54) h><-ry 

rtass (42) tommmmmzn, wft®&wm*% 

-77> »5KWE»K*S^-V b (2A, 2B) ^6©j« 
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mm^^^ym'y^y (4D ^6©«?w(t*#s^ia. 

~>yh (2k, 2B) flJKa-iB-r&tfcfc&So ^©IHs & 
S^l-7h (2A, 2B) fctt, H9K*t**^-/^ 

(27) fcMM&SnSfcWi-s ^H»M# (25) 
ffllCt%(DT;\ (VI) tt^ttStlT^So 

[0077]^ imsm/em^ 2&<DmftzL-v 

h (2k, 2B) t2-h<Dmft2L-vY (3k, 3B) 
rc*\ *«WfcfeV»Ttt, 3#W:Ol^yh (2 
A, 2B) i3^filhOSfta-yh (3A, 3B) 
T£^c£&#Jfre&D, *©|R, fflSoS^-vh 10 
©9-5 1 ^11^-7 h (2A) Kfl&SSftSo 

[0 0 7 8] 0 1 K43tJS^iSI®ilfCfeV'»T % it 

a»W5i#a (62) « % M^wiiPis^ (25) vmrnt 
nmmm (24) mmmmmti^nu&^^mmu 

[0 0 7 9] H 1 fcfeJtSHSfi^JiKteV^ » 

jgHHK^® (63) tt % Jt«iIJK*m®«liBfT5«J:5Kb 

fc*\ fiwazyh (2B) taa\f&m$uiit&Mm (2 

4) QJEEIfttt (21) MmK&t}*>y*mV, ttsM&fj 20 
[0 0 8 0] Sfc, 02-04, BS&tfgll OfCfctt 

s^sii^fiifcfe^Ttt, ixhy^ (vi) wmvit 
t>\ cna, ^udm^ (25) m&icmmnmr* 

mar, t»iww*ffl^fc#&fctt, Hupfc^-r 

£5^ ±f3r«Xh<y7°# (VI) *H»T?W)!t©»»J3& 
[0®©gpi&li£BJi] 30 

[a i ] *mm<DmMBM*m?Qm®mmm<D%iMm 
[02] mi<D%mnm<Dmm^m^MMmmm.o 
m 3 ] #xx h >y 7 0 #©^jF^ij^^Tsmisfp^a© 

[0 5 ] ^^JBE^a^©3»l««*^t-»fiSHTf * 
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■So 

[0 6] n^£^5S!#©^«IB«^ , rWiSHTf* 

[07] *«w©fl&o^a(0Ki8*^t-sasiftisiio?& 
M&0-e&3 o 

[08] m <omnim<Dmm\*m-Q%mmm<D 
[09] *fg0^©ffi©^ssmi^-r^Miffl^«©^ 
[010] m9<DmMi&m<Dm&mz*?Qfmmmm 



i Q%mmmw 

2k mmn^-vh (mma-vb) 

2B ?Ma^7h 

3A, 3B gf*ia->yh (fljffla->yh) 

4L ^-fyMvi'y 

4G Myfi^jy 

5LA, 5LB 

5GA, 5GB iJTs^-^y 

11 KW^-yh 

12 l^-/^ 

21 mm 

24 ^n&sssss 

25 

26 ^«iew 

32 £ftfN8&& 

33 mnm.mmm.ft 

41 ^'fMft* 

42 ^y$61S& 

43 ^ytfxw 

44 ^-ry^xass 
5i, 52 ws 

53, 54 ffiffig 

55, 56 tfXg 

57, 58 ^XMSS 

Vi iXh7^ (ttMMMt) 

V2 #XXh>y7°# (fXiilii) 

V3 /U/UXhy^ 
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